Innovation activities of private firms are crucial for sustainable economic growth in every society. Therefore, the majority of firms around the world spend large amounts of capital (money, time, and human resources) in searching for novel innovative opportunities in the marketplace. In our study, we sought to understand how the openness of firms' external search strategies (external search breadth and external search depth) affects firms' innovation capabilities as measured by awareness, decision-making, interpretation, and implementation capability. Furthermore, using survey data collected from 112 Chinese manufacturing firms over a six-month period, this study conducted an empirical analysis about the association between firms' innovation capabilities on the type of innovation (exploratory innovation vs. exploitative innovation). This study also provides important managerial insights for manufacturing companies.
Introduction
China aims to become an innovation society by 2020 and an innovation power by 2050. These ambitious objectives cannot be achieved without the contribution of Chinese manufacturing firms. According to the Chinese National Bureau of Statistics, secondary industries contributed 40.7% of the gross domestic product (GDP) in 2018, and the manufacturing industry made up 72.4% of that contribution (data from the Chinese National Bureau of Statistics: http://www.stats.gov.cn/tjsj/zxfb/ 201901/t20190122_1646082.html). As the cornerstone of China's economy, manufacturing firms are required to shift from low-cost production to more sustainability-oriented and knowledge-intensive production that will help them to upgrade their innovation capability. Innovation is not merely an alternative but rather a necessity for business sustainability and competitiveness [1] [2] [3] [4] . To enhance their competitiveness, firms need the capability to identify, absorb, and integrate new potential sources of innovation [5] .
With the continuous reduction of product life cycles and fierce market competition, relying on internal sources for innovation cannot meet the requirements of a firm's development. A completely closed innovation process does not exist and most companies implement open innovation to varying degrees [6] . Therefore, it is important for firms to maintain cooperation with external innovation sources during the innovation process. Achieving innovation through the use and commercialization of complementary internal and external innovation resources was originally viewed as open innovation by the authors of [7, 8] . Open innovation is seen as a solution for firms to break the bottleneck of closed innovation and gain sustainable competitive advantages [3] . Firms' external knowledge search has been practiced as a part of their innovation strategies. The search breadth and depth and firms' research and development (R & D) capabilities affect their marginal returns from R & D investments [9] . Hence, it makes sense to introduce the concept of "the degree of innovation openness" to characterize the differences that exist in the innovation activities of firms.
Previous research has confirmed that with a highly uncertain environment, open innovation has evolved into a complex activity [7, [10] [11] [12] . This complexity makes it very important for firms to choose an appropriate type of innovation based on the degree of innovation openness. A low degree of innovation openness means that firms cannot break through the limitations of traditional closed innovation and realize their own fundamental innovation advantages. Excessive openness may cause problems, such as internal distractions and excessive dependence on external technologies. Firms can fail to select a truly suitable innovation type for their business development [13] . However, the existing literature keeps rather silent about how the degree of innovation openness influences the choice of firms' innovation type and in what way the degree of innovation openness effects innovation types, namely exploitative innovation and exploratory innovation. The choice of innovation type is particularly important for firms, because the particular innovation type must be consistent with a firm's strategy. It is related to a firm's future competitiveness and-together with strategic orientation-forms the core content of a business strategy [14, 15] . Further research is needed on how the openness of a firm's external search strategy influences its innovation capability and innovation type (i.e., exploitative innovation and exploratory innovation).
The structure of this paper is organized as follows: first, we present a literature review and propose our research hypotheses; second, we propose our theoretical framework and introduce our research methodology; third, we outline our research results; and finally, we share our conclusions and provide some management implications.
Literature Review and Hypotheses Development

The Openness of Firms' External Search Strategies
In recent years, many scholars have focused attention on the phenomenon of organizational ambidexterity in pursuing both exploration and exploitation [16] [17] [18] [19] [20] . Several factors, such as organizational structure, processes, strategies, and capabilities, influence the choice of exploration or exploitation [20, 21] . When a firm implements an external search strategy, it needs to consider the openness of its external search, the corresponding innovation capability, and innovation type. We hereafter clarify the understanding of the relationships among the openness of firms' external search strategies, innovation capabilities, and innovation types.
Laursen and Salter [10] were the first to quantitatively define the degree of innovation openness, namely as the number of different external knowledge resources that companies can use for innovation activities [22] . This measurement method considered only the breadth of openness without considering the depth. Later, they expanded it into two indicators-the depth of openness and the breadth of openness. Openness breadth refers to the number of companies that partner with external entities; openness depth refers to the degree of cooperation between the two parties [10] . Since then, Keupp and Gassmenn [23] and Chen and Chen [24] have both used methods similar to Laursen and Salter [10] for measuring breadth and improved the measurement of depth, that is, the frequency at which firms use external innovation sources. However, the disadvantage of this method is clear in that the two indicators should be measured separately and cannot be integrated. Yan and Cai [25] added internal innovation resources to the criteria of innovation openness degree from the work of [10] . They defined the degree of innovation openness as the total of all a firm's external resources and all resources within its internal non-R & D sector that can be used for innovation activities in the process of open innovation.
In addition, they defined the importance of different innovation resources in the open innovation activities of the firm [26] .
The research goal of this paper was to investigate Chinese manufacturing firms and explore how the openness of their external search strategies influences exploitative innovation and exploratory innovation. We adopted Yan's and Cai's [25] definition of innovation openness and divided the openness of firms' external search strategies into external search breadth and external search depth. The openness of firms' external search strategies refers to the external innovation source dimension, measured by external search breadth and external search depth. External search breadth means the number of external innovation sources with which a firm cooperates. External search depth means the degree of cooperation with innovation resources outside a firm and cooperation with internal non-R & D departments/staff and other member firms in a company group. Our research focused on studying the number of external innovation sources with which a firm cooperates and the degree of cooperation with innovation resources inside and outside a firm.
Innovation Capability
Innovation capability is the foundation for companies to effectively carry out innovation activities and is the most important factor affecting corporate performance [16] . The definition of innovation capability mainly focuses on either the process concept or the element concept. The process concept defines innovation capability from the perspective of the technological innovation process. The capability building needs to search, learn, and exchange information processes across different organizational units and external parties [27] . Wei et al. [28] view innovative capability as a systematic and integrative function arising from the combination of product innovation capability and process innovation capability that supports the implementation of a firm's innovation strategy [17] . The element concept defines innovation capability by the elements involved in innovation, which can be divided into broad innovation capability and narrow innovation capability. Narrow innovation capability refers mainly to the capability of technological innovation, namely the capability to effectively absorb, acquire, and improve existing technologies, as well as to create the skills and knowledge needed for new technologies [29] , which will be transformed into new knowledge, new processes, or new systems [28, 30] . Broad innovation capability is not only related to a firm's technological capability, but also to non-technical elements, namely the capability to support a firm's innovation strategy, such as manufacturing, marketing, and human resource capabilities [31] [32] [33] .
Another understanding of innovation capability based on the knowledge creation process was proposed by Zhang et al. [13] . They suggested that firms should first be aware of the internal and external changes-correctly interpreting the effect of dynamic information on firm performance-and then take actions in effective response to the changes and keep dynamic adaptability between the firm itself and the environment. From their point of view, a firm's innovation capability is composed of various capabilities: to monitor, collect, and deal with a firm's information and knowledge; to understand and evaluate information with actual or potential business value that may be applicable or achievable; to select a firm's future innovation actions or innovation orientation based on agreement arising from various interactions; and to take actions for achieving innovation objectives. These capabilities are put together to form the process of knowledge creation. They comprise highly overlapping parts of a firm's absorptive capability, both potential absorptive capacity and realized absorptive capacity [34, 35] . The main difference between innovation capability and absorptive capability lies in the level of actions taken. Innovation capability emphasizes more select and take actions for achieving innovation objectives.
This study employed [13] an understanding of a firm's innovation capability to analyze how the capability influences the choices of firms' innovation types. A firm's innovation capability was measured by four aspects: awareness, interpretation, decision making, and implementation.
Innovation Types
Firms usually use two different innovation types to renew themselves in a highly competitive market, some firms prefer to renew by exploiting existing competencies and other firms prefer to explore new ones [36] . Exploitative innovation refers to refining a firm's existing knowledge, technologies, and products [37, 38] , and doing better what the firm is already doing, which leads to more certain and proximate benefits [39] . Exploitative innovation has been viewed as associated with mechanistic structures, path dependence, and routinization [40] , and produces progressive products and/or services [35] . Exploratory innovation describes firms' search for novel knowledge, use of unfamiliar technologies, and the creation of products with an unknown demand, which leads to uncertain and distant benefits [39, 41] and the change of the game rules in the industry. Exploratory innovation has long been associated with organic structure, improvisation, and autonomy [40] .
The existing literature either studies the organizational ambidexterity in the use of exploitation and exploration [16, 17, 40, 42] or calls for studying exploration and exploitation separately [21, 43, 44] . Some research findings support the positive linkage between ambidexterity and firm performance [42, 45] , as well as firms' new product performance [17, 46] . Others have reported effects that were insignificant [47] , negative [44, 48] , or mixed [49] . As such, there has not been agreement about the effect of balance on firm performance, and most scholars advocate to separate exploitation from exploration [42] . This provides researchers some space to explore what degree of openness of firms' external search strategies influences a firm's choice about exploitative or exploratory innovation and what mediates the relationship between the openness of firms' external search strategies and exploratory/exploitative innovation.
The Openness of Firms' External Search Strategies and Innovation Types
Many scholars recognize organizational ambidexterity in the use of exploration and exploitation [35, 42, 50] . Several factors, such as organizational structure, processes, strategies, and capabilities, influence the choice of exploration or exploitation [20, 51, 52] . Therefore, when a firm implements an external search strategy, it needs to consider the openness of its external search, the corresponding innovation capability, and innovation types. The openness of a firm's external search is measured by the breadth and depth of the outside search. The breadth of the external search refers to the number of external sources of cooperation when a firm conducts an open innovation strategy. The strategy of collaborating with other organizations benefits a firm from risk sharing; access to new markets; and/or acquiring knowledge, technologies, and capability building [53] . The depth of external search describes the intensity of open innovation activities in an innovation network and generally reflects the quantity and frequency of use of external technical knowledge by enterprises. In spite of uncertain quality and quantity of knowledge and technology acquired through external search, many firms aim to improve and make radical changes to their existing products and/or services. Thus, we propose the following hypotheses: 
The Openness of Firms' External Search Strategies and Innovation Capability
Whether the openness of firms' external search strategies is effective depends on the firm's several internal determinants, such as top management team (TMT) composition, whether or not the firm has a clear written vision [40] , organizational structure (mechanistic or organic), improvisation and autonomy, path dependence, and routinization [54, 55] , as well as learning capabilities [36, 56] . In our paper, we focus on innovation capability, which is a kind of learning capability targeting exploratory and exploitative innovation. The wider the breadth of external search, the greater the number of external sources of cooperation. Therefore, increasing the breadth of the external search will bring more innovation awareness, innovative knowledge, and innovative technology to a firm. This will promote the firm to achieve technological advancement, gain access to new markets, and upgrade its innovation capability. Speaking more precisely, a wider breadth of external search brings a firm more innovation consciousness and a stronger ability to have variation perception and screen the environment. The firm's decision-making capability can be strengthened through the search-learn-exchange information process across different organizational units and external parties [27] , and then its implementation capability is enforced through taking actions for achieving innovation objectives.
The impact of the depth of the external search on innovation capability focuses on the absorption, utilization, and control of external technology/knowledge. First, a greater depth of external search means that a firm establishes and maintains good exchanges and cooperative relationships with other innovative entities to ensure the reliability and stability of their external technical knowledge sources [26] . It increases the awareness of a firm about technical information and knowledge and helps the firm interpret the information/knowledge correctly. Second, a greater depth of external search signifies the need for in-depth exchanges and cooperation between a firm and other technology entities that will reduce opportunistic behaviors during the cooperation and ensure the efficiency and reliability of technological knowledge transfer. It is useful for a firm to select its future innovation actions or innovation orientation based on cooperation arising from various interactions. Third, a greater depth of external search signifies that a firm realizes the absorption and utilization of external innovation resources under deeper innovation links [2, 9] , which requires a greater ability to integrate technology/knowledge and conduct innovation. This pushes the firm to strengthen its implementation capability to take actions for achieving innovation objectives. We can see that the depth of external search will influence the efficiency of a firm in the use of external resources, thus affecting its innovation capability. Therefore, we propose the following hypotheses:
Hypotheses 3a. The breadth of external search has a positive impact on a firm's innovation capability.
Hypotheses 3b. The depth of external search has a positive impact on a firm's innovation capability.
Innovation Capability and Types of Innovation
The capability of firms to innovate plays a role in promoting exploitative and exploratory activities. The changing environment of competition, customer needs, and technological opportunities provides firms with more development opportunities, which encourages firms to use innovation capability to acquire external environmental information and combine historical trajectories to determine the development trends of the industry and, finally, form the development goals of the firm [57] . Exploitative and exploratory activities are both characteristics of innovation [55, 58] , originated from the same root [20, 59] , and are highly related to innovation capability. The dynamic capability of a firm to explore new possibilities to create new products and/or services is related to exploratory innovation, whereas the dynamic capability of a firm to leverage old certainties to produce incremental products and/or services is related to exploitative innovation [35] . Therefore, innovation capability is not limited to a capability to use internal learning mechanisms to expand the breadth and depth of knowledge, as well as enhance the research and development capabilities and market capabilities of internal members of the organization, and thus ameliorate the existing products or services. It also includes the capability to integrate and reset internal and external resources to develop new products or services or promote the implementation of product development activities and commercialization activities based on the effective combination of new knowledge and existing products. Thus, innovation capability is a set of capabilities or a meta-capability [60] .
Innovation capability enables a firm to monitor, collect, and deal with internal and external information and knowledge [33, 61] ; to identify business opportunities; to evaluate the real or potential business value of dynamic or variable information, determining what is possible and achievable; to create more business opportunities; and to implement more innovation and thus have a greater entrepreneurial spirit to choose a higher and more risky innovation type, namely exploratory innovation [13] . Exploratory innovation emphasizes the long-term competitiveness of firms. Valuable, scarce, difficult to imitate, and difficult to replace resources are the source of competitive advantages. In the case of limited capacity or high acquisition costs, firms can cooperate to achieve resource sharing and knowledge creation through external network cooperation, thereby increasing the added value of products and maximizing the resource efficiency of firms. If firms focus on existing resources and capabilities, they have a certain rigidity and inertia. The innovation capabilities enable them to change and reorganize the existing knowledge structures and organizational practices of the firms according to internal and external environmental changes, realize the ability to optimize matching of various elements, conduct exploitative innovation, improve products or processes, and adapt to changes in the environment. They often do not want to take risks to carry out greater innovation and prefer exploitative innovation. Therefore, we propose the following hypotheses:
Hypotheses 4a. Innovation capability has a significant positive impact on exploratory innovation.
Hypotheses 4b. Innovation capability has a significant positive impact on exploitative innovation.
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Research Methods
Data Collection
Surveys are widely used in the research of organizational behavior and psychology fields because of their advantages, including saving time and labor, easier quantification of results, applicable for large-scale investigations, and easier analysis of results. In this study, we used a survey to collect data from Chinese manufacturing firms. In order to obtain reliable, first-hand data, we obtained help from the science and technology bureau of the local government in Jiangsu Province. The bureau required the top management of each manufacturing firm to complete the survey after an official meeting. Meanwhile, we went to a high-tech development zone in Sichuan Province, as well as in Shandong Province, where we used a one-on-one approach to survey manufacturing firms. We also obtained help from a bank's top management in Liaoning Province to collect data. Over a six-month period, we delivered a total of 134 questionnaires-from which 112 valid responses were received (83.6% of the total questionnaires). The majority of these firms were located in Beijing, Liaoning, Jiangsu, Shandong, and Sichuan (89%). All data were analyzed using SPSS19 and AMOS24. 
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Surveys are widely used in the research of organizational behavior and psychology fields because of their advantages, including saving time and labor, easier quantification of results, applicable for large-scale investigations, and easier analysis of results. In this study, we used a survey to collect data from Chinese manufacturing firms. In order to obtain reliable, first-hand data, we obtained help from the science and technology bureau of the local government in Jiangsu Province. The bureau required the top management of each manufacturing firm to complete the survey after an official meeting. Meanwhile, we went to a high-tech development zone in Sichuan Province, as well as in Shandong Province, where we used a one-on-one approach to survey manufacturing firms. We also obtained help from a bank's top management in Liaoning Province to collect data. Over a six-month period, we delivered a total of 134 questionnaires-from which 112 valid responses were received (83.6% of the total questionnaires). The majority of these firms were located in Beijing, Liaoning, Jiangsu, Shandong, and Sichuan (89%). All data were analyzed using SPSS19 and AMOS24.
Questionnaire Design and Scale Development
The questionnaire had two parts. The first part included the firm profile: firm name, firm location, foundation year, number of employees, nature of the ownership, and industry. On the basis of the firm location, we categorize the surveyed firms into three regions: Eastern region, Central region, and Western region. Firm age is measured by the number of years after its founding, whereas the number of employees measured the firm size. The firm ownership is measured by four categories: state-owned enterprise, private enterprise, joint venture, and others. Following the OECD's industry classification [60] , the sample firms are grouped into low-tech industries, medium-high-tech industries, and high-tech industries. These variables are considered as control variables in our study [62] . The second part of the survey included items for measuring the core variables of the study: the breadth of external search, the depth of external search, innovation capability, exploitative innovation, and exploratory innovation. The characteristics of the sampled firms are shown in Table 1 . Following Laursen and Salter [10] , we categorized innovation openness into the depth of external search and the breadth of external search. The depth of innovation openness was measured by the degree of cooperation with inside and outside sources of innovation. Customers, suppliers, competitors, universities/public research institutes, technology intermediaries, government bureaus of science and technology, venture capital institutions, and consulting service companies were viewed as a firm's external sources of innovation. Internal non-R & D department staff, non-R & D departments, and member firms in the company group were viewed as a firm's internal sources of innovation. We used five-point Likert scales to measure the depth of external search.
The breadth of external search was measured by the total number of innovation cooperation partners. We added a "0" to a five-point Likert scale. If a firm chose "0" for a certain source of innovation, it signified that the firm did not use the source to perform open innovation. This source was then removed from the 11 sources of innovation for that firm. The final number of sources indicated the extent of a firm's innovation breadth.
We used the scale from the work of [13] to measure innovation capability [21] . Their measurement scale was based on cognitive and behavioral perspectives and adopted grassroots theory to categorize innovation capability into the following: variability awareness capability, information interpretation ability, innovation decision-making capability, and implementation capability. The scale included 15 items, represented by IC1, IC2, IC3, ..., IC15 (see Table 3 ). We used seven-point Likert scales to measure the items.
For exploitative innovation and exploratory innovation, we used the scale developed by Jansen in 2006 [63] , in which exploratory innovation was measured by six items (denoted as ETORY1, ETORY2, ETORY3, ..., ETORY6 in the current study). These items were stated as: "We are constantly creating new products and services"; "We often test new products and services in the local market"; "Even if it is a brand-new product and service for our company, we also want to bring it to market and commercialize it"; "We often use new business opportunities in new markets"; "Our unit regularly expands new sales channels"; and "We regularly find and approach new customers in new markets". Another six items were used to measure exploitative innovation (denoted as ETIVE1, ETIVE2, ETIVE3, ..., ETIVE6). They were as follows: "We often refine the supply of the company's existing products and services"; "We regularly make small improvements to existing products and services"; "We provide improved products and services for the local market"; "We continuously improve the supply efficiency of products and services"; "We obtain economies of scale in the existing market (by increasing sales scale and reducing costs)"; and "We will provide more services for existing customers" (see Table 3 ).
Research Results
Descriptive Analysis
Before analyzing the influence of external search on innovation types, we first conducted a correlation analysis among the variables (see Table 2 ).
Reliability and Validity Test of the Scale
We tested the reliability and validity of the identified scale (see Table 3 ). From Table 3 , we can see that the Cronbach's α coefficient of each variable (values between 0.922 and 0.960) and the composite reliabilities (CR) (values between 0.939 and 0.961) all exceeded a threshold of 0.700. The average variance extracted (AVE) values were all above 0.5. This indicates that the measurement scales had good reliability. The Kaiser-Meyer-Olkin (KMO) values (0.943, 0.858, and 0.929) were greater than 0.700, supporting that the sampling was adequate for the model and its associated variables. Further, the scales in our paper have been used by domestic and foreign scholars; their validity has been previously established. The first-order confirmatory factor analysis of the latent variables is detailed in Table 3 . The results show that the latent variables had standardized factor loading coefficients between 0.701 and 0.968. This signifies that the aggregate validity of the latent variables was acceptable. At the same time, we compared the square root of AVE with the correlation coefficient at the corresponding row and column, and we found that the former was always larger than the latter. Thus, the scales used in our paper had sufficient discriminant validity. 
Variable Construct and Meaning Items SFL
Innovation capability: α = 0.929; AVE = 0.829; CR = 0.950; KMO = 0.943
IC1
Our marketing staff communicates extensively with customers and obtains customer information in a timely manner. 0.89
IC2
We are concerned about changes in customer needs. 0.916
IC3
Our company has a dedicated market research department responsible for the collection of market and customer demand change information. 0.924
IC4
We often invite external technical experts to conduct seminars. 0.835
IC5
We often invite industry-leading market analysts to companies to discuss topics. 0.804
IC6
Our professionals (technical, marketing staff, and so on) often participate in various external related conferences, forums, and seminars. 0.801
IC7
In the process of formulating an innovation strategy, we base our choice of options on multiple member perspectives. 0.775
IC8
In the process of formulating an innovation strategy, we produce as many scenarios as possible from multiple perspectives. 0.794
IC9
We will conduct a comprehensive inspection of the plan to improve decision-making. 0.946
IC10
In the process of formulating the innovation strategy, we chose the program based on multi-angle evaluation. 0.965
IC11
During the implementation process, we made recommendations based on the assessment status and adjusted the work in time. 0.908
IC12
We regularly evaluate the resource use of innovative projects. 0.892
IC13
Regular meetings between our departments discuss technology and market trends for corrections and adjustments. 0.852
IC14
It is easier for our company to obtain the resources needed for innovation from the outside than inside. 0.776
IC15
Our managers often discuss relevant policies, laws, regulations, competitors, and possible outcomes for timely adjustments. 0.861
Exploratory innovation: α = 0.945; AVE = 0.721; CR = 0.939; KMO = 0.858
ETORY1
We are constantly creating new products and services. 0.967
ETORY2
We often test new products and services in the local market. 0.895
ETORY3
Even if it is a brand-new product and service for our company, we also want to bring it to market and commercialize it. 0.872
ETORY4
We often use new business opportunities in new markets. 0.881
ETORY5
Our unit regularly expands new sales channels. 0.750
ETORY6
We regularly find and approach new customers in new markets. 0.701
Exploitative innovation: α = 0.960; AVE = 0.803; CR = 0.961; KMO = 0.929
ETIVE1
We often refine the supply of the company's existing products and services. 0.918
ETIVE2
We regularly make small improvements to existing products and services. 0.894
ETIVE3
We provide improved products and services for the local market. 0.894
ETIVE4
We continuously improve the supply efficiency of products and services. 0.911
ETIVE5
We obtain economies of scale in the existing market (by increasing sales scale and reducing costs). 0.883
ETIVE6
We will provide more services for existing customers. 0.876
Note: α = Cronbach's alpha; AVE = average variance extracted; CR = composite reliability; KMO = Kaiser-Meyer-Olkin; IC = innovation capability.
Collinearity Tests and Hypothesis Test Results
Before we tested the hypotheses, we used SPSS19 and STATA to make heteroscedasticity and residual normality tests. Our test results show that there is no heteroscedasticity and the normal distribution is respected (see Appendix A: Figure A1 , Tables A1 and A2, Figure A2 ). And then, we explored collinearity issues and potential autocorrelation [62] . When considering collinearity, we conducted multicollinearity tests [33, 61] , essentially meaning that all control variables and independent variables were put into the model and the tolerance and variance inflation factor (VIF) of each variable was analyzed. The Durbin-Watson (DW) method was also adopted to test the sample data for residual independence. The analysis results (see Table 4 ) show that the tolerance of all variables ranges from 0.636 to 0.956, and the maximum VIF within the models was 1.573, which is much lower than 10. Thus, it is unlikely to have the multicollinearity problem in this study [64] . These results suggest that a regression analysis is suitable. The DW value is around 2 (1.828 and 2.045); thus, it does not influence the accuracy of the t-test and F-test results.
Then, on the basis of our conceptual research model, a hierarchical multivariate regression method was adopted. Control variables (region, firm age, firm size, nature of firm, and industry), independent variables (external search breath and external search depth), and a mediator variable (innovation capability) were gradually added to the model for analysis. Model 1 and Model 5 only considered the control variables; Model 2 and Model 6 added the external search breadth; Model 3 and Model 7 added external search depth; Model 4 and Model 8 added innovation capability; and Model 9 and Model 10 added the interactions among the control variables, independent variables, and the mediating variablee (see Table 4 ). Table 4 shows the results of the multiple linear regressions. In Model 1, industry had a positive and significant impact on exploratory innovation, whereas other control variables had no such impact. Once external search breadth added in Model 2 and Model 6, and the R 2 had very little change, namely 0.121 and 0.153, respectively. However, when external search depth was added in Model 3 and Model 7, the R 2 jumped to 0.168 and 0.202, respectively. Further, when innovation capability was added in Model 4 and Model 8, the R 2 increased to 0.688 and 0.686, respectively. The parameter estimation shows that external search depth and innovation capability have a significant positive effect on exploratory innovation and exploitative innovation. In Model 2, external search breadth had no significant positive impact on exploratory innovation, thus Hypotheses 1a as not supported. This may be because cooperation with too many sources of innovation can enable firms to acquire more innovative knowledge and information, but firms may not have the ability to digest and absorb knowledge and information to form their own innovation capabilities, which will not enhance the firm's exploratory innovation. In Model 3, external search depth had a significant positive impact on exploratory innovation (β = 0.282, p < 0.05), thus Hypotheses 2a was verified. It signifies that the in-depth cooperation with external innovation sources enhanced the firm's exploratory innovation. To make this exploratory innovation successful, it needs a flexible organizational structure, an easy mobility of knowledge-based employees, employee empowerment, and a creation environment. These internal factors can help the firm to identify new business opportunity, create new products/services, find and approach new customers in new markets, expand new sales channels, and so on. In Model 4, when the innovation capability variable was added, the impact of external search depth on exploratory innovation became insignificant. Innovation capability significantly affects exploratory innovation (β = 0.850, p < 0.001), which indicates that innovation capability played a full intermediary role in the relationship between external search depth and exploratory innovation. Hypothesis 4a was supported. The in-depth of external innovation searches improves the firm's internal innovation capability, strengthening mutual trust and interest. Famous Chinese companies like Huawei, ZTE, Lenovo, and Tecent all actively engage in external innovation searches. Their high-level innovation capability and great exploratory innovation cannot separate from the in-depth external search strategy. In Model 5, other control variables had no significant effect on exploitative innovation, except industry. In Model 6, external search breadth had no significant positive impact on exploitative innovation, thus Hypotheses 1b was not verified. This may be because, on the one hand, the number of external sources cannot bring in a firm's needed resources; on the other hand, firms cannot integrate and innovate the acquired knowledge and information. Therefore, they cannot promote exploitative innovation. In Model 7, external search depth had a significant positive impact on exploitative innovation (β = 0.271, p < 0.05), thus Hypotheses 2b was verified, which signifies that in-depth cooperation with external sources can enhance the firm's exploitative innovation. The exploitative innovation is usually in line with hierarchical structure, lock-in trajectory, and stabilization culture. These internal factors influence the firm to improve existing products/services, improve the supply efficiency of products/services, obtain economies of scale in the existing market, provide more products/services to existing customers, and so on. In Model 8, when the innovation capability variable was added, the impact of external search depth on exploitative innovation became insignificant, and the innovation capability significantly affected exploitative innovation (β = 0.824, p < 0.001), indicating that innovation capability played a full intermediary role between external search depth and exploitative innovation. Hypotheses 4b was supported. Even though the significant level of innovation capacity in model 8 is slightly lower than that in Model 4 (β = 0.850, p < 0.001), it confirms again the importance of innovation capacity. This indicates that both exploitative innovation and exploratory innovation needs the corresponding innovation capacity. For exploratory innovation, it requires even higher level of innovation capability.
In Model 9, the breadth of external search had a positive, but not significant impact on innovation capability. This may be because the external search breadth did not bring in much of the firms' needed knowledge and resources to strengthen their innovation capability. The large number of external cooperation partners without mutual trust and deep resource exchange did not guarantee enough knowledge/technology transfer. Thus, Hypotheses 3a was refused. However, Model 10 shows that the external search depth had a significant positive effect on innovation capability (β = 0.394, p < 0.001). Hypotheses 3b was supported. This is because deep cooperation with external innovation resources enhances mutual understanding, trust, respect, and knowledge/technology exchanges, so as to improve innovation capability.
Conclusions and Implications
Research Findings
In the existing literature on external search and type of innovation, there is no unanimous conclusion on how-or even whether-external search influences the type of innovation. Furthermore, little literature uses a process innovation perspective to measure innovation capability. Our study collected reliable, first-hand data from 112 Chinese manufacturing firms and used innovation capability as a mediating variable to analyze how the depth and breadth of external search influences the type of innovation. On the basis of our empirical research results, we drew the following conclusions:
(1) The depth of external search was significantly and positively correlated with innovation capability and exploitative innovation. Innovation capability played a full intermediary role between external search depth and exploitative innovation;
(2) The depth of external search was significantly and positively correlated with innovation capability and exploratory innovation. Innovation capability has played a full intermediary role between external search depth and exploratory innovation;
(3) External search breadth had no significant impact on innovation type. Even though the external search brings more contact with external innovation sources, invaluable and/or little exchange of information, knowledge, and technology cannot promote either exploratory or exploitative innovation. A wide connection with external sources may make firms unable to effectively dig deep into the source of innovation and unable to concentrate resources to enhance their own capabilities so that firms fail to choose the proper type of innovation.
(4) Industry had a positive and significant impact on the innovation capability and innovation types. This outcome is in line with the results of Zawislak et al. [60] and Hatzichronoglou [65] . Firms engaging in high-tech industries and high-medium-tech industries have higher innovation capability and are more innovative than those in low-tech industries.
Management Implications
The above conclusions provide the following implications for manufacturing firms to consider in matching external search and innovation capability with innovation types:
(1) Researchers, business practitioners, and innovation policy-makers have reached an agreement that innovation is a key factor for a firm's sustainability and competitiveness. Different types of innovation have different effects on business performance. The environment in which companies run their business is dynamic and uncertain. Open innovation has become a trend for firms to conduct R&D activities. This requires companies to identify the depth and breadth of their open innovation and select appropriate types of innovation for sustainable development.
(2) Exploratory innovation enables companies to hold better competitive advantages compared with exploitative innovation. According to theories with a resource-based view, imitation and substitution can only bring rewards to innovative companies for maintaining a market balance, and major innovation can bring them competitive advantages and excellent financial returns. Export-oriented companies operating in an increasingly competitive environment should invest more resources into exploratory innovation for gaining a sustainable and competitive advantage.
(3) Although external search has a significant and positive impact on the type of innovation, it does not mean that a higher degree of openness is always better. The appropriate degree of openness enables companies to select a suitable type of innovation, which will promote innovation activities and foster core technological advantages. However, no matter which level of openness and what type of innovation, they are closely related to innovation capability. Firms should try their best to improve their innovation capability [66] .
Discussion
Firms' exploitation and exploration has drawn scholars' attention in business, leadership, and entrepreneurship contexts in recent years [59, 67, 68] . By engaging in exploitation innovation, firms tried to refine the existing competences, technologies, products, processes, and services. Therefore, exploitative innovation is a way to help firms to improve the current products or services in order to satisfy more effectively the existing customers' demands. Despite having several benefits, focusing solely on exploitative innovation makes it hard for firms to adapt to the fast changes in the market and technology [69] , which eventually may threaten the business performance. Furthermore, the consumers' needs and preferences are changing rapidly over time. The firms that focus exclusively on exploitative innovation may not be able to respond their customers' demands effectively [70] .
Some firms engage more in exploratory innovation, because it helps them to differentiate their products and services from the competition [63] . The novel products, services, or business models as the result of exploratory innovation enable firms to go one step ahead of the rivals in the current market. Exploratory innovation enables firms to enter markets that are new to them, or to create new markets that do not yet exist at all. However, focusing exclusively on exploration innovation can exhaust the financial resources before the organizations can have benefits [69] . Therefore, some other firms in the same industry may prefer to balance exploitation and exploration activities in order to obtain a better competitive position compared with the direct competitors. In doing so, a specific unit of the company may devote more to exploration activities, while another unit deals with exploitation activities simultaneously.
In this study, we sought to identify the internal factors of the firms' engagement in exploratory innovation versus exploitative innovation. In doing so, our study highlighted the important role of the openness of external search processes in the types of firms' innovation activities. In contrast with the work of [10] , we found that the number of external search channels that a specific organization draws upon in its innovative activities (external search breath) is not an important factor for firms' innovation (both exploitation and exploration). Interestingly, our result confirmed that external search depth is crucial for enriching firms' innovation capability, which in turn enhances both exploitation innovation and exploration innovation. Accordingly, external search depth enables organizations to enrich its knowledgebase and information about different customers, technologies, competitors, and markets. The constant searching for such novel knowledge and information from outsiders enhances the awareness of firms about market opportunities that provide a foundation for firms to engage in exploitation and exploration innovation.
Further, our study provides a new insight to confirm that the industry has a positive and significant effect on innovation capability and innovation types under the openness of firms' external search strategies [60, 65] . Firms engaging in high-tech industries and high-medium-technology industries have a higher innovation capability, which promotes generating greater exploratory and exploitative innovation. However, firm location, age, size, and ownership have been found to have no discernible impact on the capability and types of innovation. After over one decade of the implementation of "The Development of the West China" and "The Rise of Central China" strategies, the Central-Western regions have been upgrading their innovation capability and innovation types. The Eastern region is more export-oriented than the Central-Western regions and traditionally holds more advantages in human resources, capital, technology, openness, and geography. However, the region has suffered a lot from the financial crisis originated from the USA and the current trade war between the USA and China. Also, some big cities in the Central-Western regions, like Wuhan, Changsha, Chongqing, Chengdu, and Xi'an, driven by the huge local economic potential, have been increasingly attracting the inflow of firms, talents, and capital. This is helping to decrease the innovation gap between the East and the Central -West. Both the East and the Central-West are improving innovation capability and can conduct the ambidexterity of exploratory and exploitative innovation. As for the firm age, it has a negative but insignificant effect on innovation capability and innovation types. This may be because older firms are less motived to conduct innovation than younger firms. They tend to follow routines, established procedures, and rules, which are related to exploitative innovation, but do not support exploratory innovation [63] . China launched a mass innovation and entrepreneurship initiative in 2014, which generated thousands of new ventures every year. Some of these new ventures have become unicorns, such as Cloudwalk (AI & robotics), Caocao Zhuanche (transportation), Du Xiaoman (fintech), Hello Bike (sharing transportation), and Luckin Coffee (consumer upgrade). These young high-tech firms are an engine to bring in exploratory and exploitative innovation and improve society welfare. Similar to firm age, we found that firm size has a positive but insignificant effect on innovation capability and innovation types. This is consistent with the research findings in the existing literature [71, 72] . More information about the effect of these control variables on innovation capability can be found in Appendix A Table A3 .
Limitations and Future Research
Our study provides some contributions to the existing literature. Although it has some weaknesses, these shortcomings leave space for future research. For example, the number of manufacturing firms surveyed was limited to 112. There was a lack of sample firms in medium-low-technology industries. Many of these firms were in the east coastal regions and western regions, and few were from the Middle-West. If there were more data from the three regions for balance, we could make a comparable study about the differences in external search, innovation capability, and innovation type between the regions. Future research needs to survey more firms (ideally, at least up to 200). Larger samples will make the research findings more robust. Furthermore, this study did not consider moderating variables.
Future research can examine whether internal organizational characteristics (e.g., organizational structure, culture, and attention) and external environmental factors (e.g., government innovation policy, competitors, and demography) have a moderating effect on the relationship between external search and innovation type. Further, a comparison study between firms with external search strategies and firms without such strategies needs to be explored. Finally, our surveyed firms conduct business in different manufacturing sectors. Different sectors may prefer different types of innovation. Future research can examine the manufacturing sector, and verify whether the impact of external search on innovation type varies sector by sector. 
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Appendix A
(1) Heteroscedasticity Test As we can see in Figure A1 the scatter diagram is evenly and horizontally distributed. Thus, there is no heteroscedasticity. (2) Residual Normality Test Tables A1 and A2 represent the results of residual normality tests. (2) Residual Normality Test Tables A1 and A2 represent the results of residual normality tests. As shown in the Q-Q plot in Figure A2 , these plots are basically distributed in the vicinity of the straight line. Thus, it can be considered as a normal distribution. 
